This paper analyses the impact of reform and different regulation regimes on the effectiveness of procurement at a large state university in the period from 2008 to 2012. We evaluate the impact on the procurement effectiveness parameters of two significant changes in the public procurement regulations: transfer to electronic auctions from 2010 under the Federal Law and the adoption by this organization of its own Procurement Provision from 2011. We show that transfer to electronic auctions leads to higher competition and more significant price decreases, whereas the adoption of Procurement provision has the opposite effect. Regarding delays in contract execution, the first reform has no effect and the second regulation change results in decreasing delays.
Introduction
Public procurement constitutes an important part of the national economy of both developed (European Commission 2008; Klemperer 2002 ) and developing countries (Dlamini and Ambe 2012) and are included in the sphere of their permanent control and analysis. This is connected with the fact that public procurements account for 10-15% of GDP for the first group of countries and even more for the second (Lewis and Bajari 2011; Ohashi 2009 ). On the other hand, public procurement can be used as an indirect mechanism for stimulating small and medium business development (European Commission 2008; PwC 2011; A. Yakovlev and Demidova 2012a) and introducing innovations (Aschhoff and Sofka 2009; Uyarra and Flanagan 2010; Rolfstam 2009 ). Therefore, efficient public procurement is an inseparable part of government regulation.
An important feature of public sector procurement both in Russia and in the United States and EU countries is their excessively rigid regulation compared to private sector procurements (HSE policy paper 2010; Tadelis 2012) . This excess regulation is an unavoidable consequence of the enhanced risk of corruption for customer organizations officials (Büchner et al. 2008) , favouritism (Laffont and Tirole 1991) , third party opportunism (Moszoro and Spiller 2012) , and results in ineffective and costly procurement procedures. A wide-scale survey of public procurement effectiveness in countries of the European Union conducted in 2011 and covering 5,500 state customers and 1,800 suppliers from 30 countries showed that procurement procedures in the private sector compared to the public sector are on the whole evaluated as more flexible and more efficient. At the same time, the level of competition at auctions is lower in the private sector (PwC 2011). One of the factors for this decrease in competition is supplier reputation being taken into account. It creates a certain degree of inequality among the bidders, but at the same time it is conducive to better immediate procurement outcomes and creates long-term incentives for new potential suppliers to join in the tender procedures (Spagnolo 2012) . Another factor which enables private organizations to be more effective is fostering sustainable relationships with suppliers. This aspect is essential for high-tech goods, where quality is significant. Nevertheless, on this issue it is more effective to build relationships with suppliers, rather than to procure from one and the same supplier. For example, customers, who exploit competitive procedures among known suppliers with good reputations are more effective than customers, which procure directly from one and the same supplier (Coltman et al. 2009 ).
During the past decade many countries have demonstrated a tendency to make regulation of public procurement more flexible (see, e.g. (Spagnolo 2012) ). One of the approaches to implementing such regulation is the extension of opportunities for negotiation (Chever and 3 Moore 2013) and creating autonomous and semi-autonomous organizations (Bandiera, Prat, and Valletti 2008; . At the same time, there is a tendency towards an increase in transparency of public procurement, which has a favourable effect on the efficiency of procurements in general (De Silva et al. 2008; Ohashi 2009; De Silva, Kosmopoulou, and Lamarche 2009; Podkolzina, Pivovarova, and Balsevich 2011) . Special attention is paid to electronic procedures that help solve some significant issues: fighting corruption (Neupane, Soar, and Vaidya 2012) , increasing price efficiency of procurement and competition, stimulating of IT development in public administration (Croom and BrandonJones 2005) . Nevertheless, some countries imposed certain restrictions (both external structural barriers and internal customer incentives) that turned the introduction of electronic auctions into a complicated and lengthy process (Henriksen and Mahnke 2005; Wirtz, Lütje, and Schierz 2009 ).
In Russia the last years, they made some efforts to make public procurement more flexible and transparent. In the short term there were some steps towards this. From the middle 2010s, all federal-level customers are required to conduct auctions on electronic platforms. Later, this regulation was expanded to municipal-level customers. From the middle of 2011, for some public organizations with "autonomous" status it was established that their procurements shall not fall within the scope of Federal Law if the organization's Supervisory Board adopted a special Provision regulating their procurements. Such Provisions were presumed to include procurement procedures and supplier selection mechanisms that take into account the specifics of a particular autonomous organization. For most large public organizations accepting "autonomous" status and adopting the Procurement Provision were an open option for them.
The final step of the procurement reforms was the enforcement of the Contract System (44 Federal Law) from January 2014.
On the bases of procurement data of a large national university in Russia in 2008-2012 we estimate the impact of two important changes in the public procurement regulation system. The first of them is the transfer to electronic auctions in the middle of 2010 within the context of 94-FL regulation and, the second is the adoption of the university's own Procurement Provision (in July 2011). Competition, relative price decrease in auctions, and delays in the execution of contractual obligations were chosen as procurement effectiveness parameters.
The article is presented in the following way: in section 1 we briefly describe the steps of procurement reforms in Russia; section 2 describes changes connected with the transfer to electronic auctions; section 3 discusses the principal changes caused by the adoption of the university's own Procurement Provision; on the basis of these two institutional changes, section 4 formulates the basic hypotheses to be tested; section 5 contains a descriptive analysis of the 4 organization's procurement data for 2008-2012; section 6 formulates the methodology of econometric research; section 7 presents the results of regression analysis; in conclusion we present the main findings and economic policy recommendations.
Public procurement reforms in Russia
The 2005 reform of the public procurement system connected with the adoption of Federal Law 94-FL 1 was the first step in the regulation of public procurement in Russia. This reform was aimed at preventing abuses by officials and increasing competition during the selection of suppliers. These objectives have been emphasized many times in statements by government representatives and reports from the Federal Antimonopoly Service (Artemyev 2006; RFAS 2012) . The tools used for attaining those objectives included rigid and very detailed regulation of governmental order placement procedures with a focus on the selection of suppliers on the basis of the lowest price criterion and the restriction of the use of any quality criteria for evaluating bids. The active introduction of the selection practice of suppliers through auctions was also supposed to boost competition. Electronic auctions have become obligatory for most public sector organizations since January 2011.
All these measures stimulated the growth of competition in the public procurement sphere but at the same time the analysis of the application of 94-FL demonstrated that it led to a shift of corruption to other stages of the procurement cycle (planning and delivery) and generated numerous problems in the fulfilment of contractual obligations (Tadelis 2012 ; HSE policy paper 2010). Subsequent more detailed empirical studies showed that the problems with the execution of contracts (delays in fulfilment of obligations or failure to fulfil them in full) occur more frequently in cases where the legislation restricts customers in applying qualification and business reputation criteria to the choice of suppliers 
Electronic Auctions -Implementation Goals and Stages
The  Accessibility to representatives of small-and medium-sized business;
 Short period of the procedures.
On the whole, a conclusion can be made that electronic auctions provide greater trading opportunities for auction participants at the same time ensuring both a reduction of expenses for 7 the preparation of relevant documents by public sector organizations and the relative increase of competition at the auctions conducted using this procedure.
The transition to this procedure was gradual and included three stages of the introduction of electronic auctions.
Stage I
A pilot list of goods, works and services for federal customers was in force from 1 January to 
Stage II
Starting 1 July 2010, the list of produces for federal customers subject to procurement through electronic auction procedures was extended to cover the whole auction list approved by RF Government Order No. 236-r (over 60% of the range of commodities for government contracts). Therefore, the so-called "hammer" auctions were replaced by electronic auctions for federal organizations.
Stage III
Starting 1 January 2011, electronic auctions became obligatory, for the same total auction list, for regional and municipal customers as well.  LLC RTS-Tender -www.rts-tender.ru.
From the moment the pilot project was launched and until today, Sberbank has been the largest trading platform accounting for over 50% of procurements made through electronic auctions.
The latest data available on the distribution of contracts concluded by electronic auctions between different platforms are for 2013:
Figure 1
Distribution of contracts concluded among electronic platforms, % Source: procurement portal: http://zakupki.gov.ru/epz/main/public/home.html
Procurement Rules and Procedures Prescribed by the Organization's own Procurement Provision
In this article we examine the procurements of a large state national research university performed through auction procedures in the period from 2008 to 2012. Being an autonomous organization, it was making procurements in accordance with 94-FL until July 2011, but then it adopted and implemented its own Procurement Provision.
There is a whole number of fundamental differences in procurement regulations prescribed by 94-FL and the Procurement Provision of the organization under survey. These differences are Provision procurements were made mostly through "hammer" auctions and eventually electronic auctions.
Compared to 94-FL, the Procurement Provision extends the possible grounds for single-source contracting. Along with the implementation of a set of procedures, more focus is made on the requirements for the supplier in order to raise the quality of fulfilment of contracts.
Qualification requirements for suppliers were also introduced, including differentiation at the stages of bid submission and evaluation. Similar requirements were also set to sub-contractors of potential suppliers. The customer could require additional documents from suppliers for substantiating the submitted bid, verify them and, in the event of emergence of risks, dismiss the bid at any stage of its submission and verification. This restriction of competition aimed at the high-quality fulfilment of a contract for the supply of sophisticated goods has a theoretical base in (Bakos and Brynjolfsson 1992) . The positive effect of using prior qualification for preventing collusion is demonstrated in (Calzolari and Spagnolo 2006) .
Additionally, a number of procedures (e.g., open tenders, auctions, requests for quotations) set the following restrictions on dumping: if a contender's bid contains an offer of a 25% decrease or more of the initial price established by the customer, then the contender must present a relevant substantiation. While this condition restricts price competition, it reduces the risk of concluding a contract with an incompetent supplier. Moreover, expert control over the substantiation of the initial prices by customer departments was introduced in some priority procurement areas (including construction projects, computer hardware procurements, security and fire alarm equipment), contributing to significant cost savings before the start of any competitive procedure.
Regarding the auction procedure there were the following changes of Procurement provision from 94-FL.
1. According to the Procurement provision the auction list of goods was settled by the head of the university. In the case of small procurement amounts it is permitted to use simpler and faster procedures for goods from this list (e.g. simplified procedure or requests for quotations).
Moreover, there is no quarter total amount limitation on exploiting this procedure for any good.
2. There is the opportunity to change the initial contract value of procured good. Like in 94-FL, the Procurement provision permits increasing the value of good until the initial price of the auction (price per unit does not change and equals the contract price per unit). However, the Procurement provision allows changing the value of contract within 10% of contract price.
3. Regarding a cancellation of auction process, 94-FL allows the cancel of an auction no later than 10 days before the final date of application submission, whereas the Procurement provision does not restrict the auction rejection period.
Therefore, presumably, the adoption of the organization's own Procurement Provision should have an impact on the competitiveness of procurement procedures, and on the quality of contract execution. These assumptions will be confirmed in the analysis which follows.
Main Hypotheses
The 2. To prevent "dumping," the autonomous institution's Procurement Provision introduces requirements for the supplier to provide additional substantiation of the capability execute the order with adequate quality in the event of a more than 25%
price decrease compared to the starting price. Therefore we assume that after the organization transfers to its own Procurement Provision the price at the auction will decrease less significantly. In some procurement areas this may also be a consequence of the expert control of substantiation of starting prices by customer departments envisaged by in-house regulations of the organization under survey.
III.
Problems during execution of contracts. characterizes the execution problems only partially, but it is one of the few parameters that can be numerically assessed and to which econometric analysis can be applied.
Data for Analysis and the Main Procurement Parameters
The data used for this analysis includes contracts concluded by a large national research university both through open electronic and "hammer" auctions in 2008-2012. This information was provided in the form of electronic tables by the procurement department of the organization, sanctioned by their superiors. At present procurement data from various public sector organizations in Russia, both at the stage of auctions and at the stage of delivery, are available on the portal zakupki.gov.ru. However, full information is presented only for procurements made after January 2011 and it is not available for autonomous organizations.
Full micro-data on procurements of one large budget sector entity for the period 2008-2012 at our disposal will help us overcome these gaps.
The procurement information included the following initial data:  information on actual payments under the contract (date and amount).
In addition to the existing classification of goods, works and services in the database, we also introduced another classification of procurements for purposes of further analysis based on the provisions of institutional economic theory. This classification includes "search goods," "experience goods" and "credence goods" and results from objective differences in quality evaluation opportunities.
1
In addition, as the organization has adopted its own Procurement Provision, a relevant variable reflecting this event was entered in the database. A variable characterizing the transfer to electronic auctioning was also added.
1 See (Nelson 1970) and (Darby and Karni 1973) , and also (Tirole 1988 ). The quality characteristics of the first group of "search goods" can be set prior to the contract conclusion and checked at the point of delivery. Cement or stationery are examples of such goods. The quality characteristics of the second group of "experience goods" can be set before the conclusion of the contract, but generally they can be checked only at the time of consumption, i.e. after the contract has been concluded. Such goods include, e.g. food products or heating line repair jobs. Finally, the quality characteristics of the third group of "credence goods" often cannot be set by the customer independently even in the process of using the purchased goods, works and services and fulfillment of the contract. The evaluation of the quality of such goods generally requires special expert assessment. Examples of "credence goods" include medical or educational services. In accordance with this classification, different procurement procedures are recommended for different types of goods.
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Taking into account the available empirical data characteristics, the effectiveness of procurements for the organization under consideration was measured along such parameters as The quarterly dynamics of changes in the number of concluded contracts and their value is characterized with a strongly pronounced seasonal nature, the number of concluded contracts and their value increased significantly in the 4 th quarter of each year (see Figure 2) . That is, nearly half of all contracts concluded during 2010 were concluded in the last three months of the year.
Figure 2
The quarterly and yearly breakdown of concluded contracts by the number of contracts and value,% of the total number and value
As for the distribution of contracts according to the types of procurements, 23% of contracts concluded were for goods (21% of the procurement value), 15% for works (31% of the procurement value), and 62% for services (49% of the procurement value) (see Table 2 ). The largest share of procurements (both in terms of quantity and in terms of value) falls within the category of experience goods (71% in terms of quantity, and 76% in terms of value), and the smallest was credence goods (7% in terms of quantity, and 5% in terms of value) (see Table   3 ). The competition was 3-4 admitted bidders on average from the second quarter 2010 until the second quarter 2011, whereas in other period it is significantly less (Figure 3 ). 
Figure 4 The average price decreases (% of initial price)
The delays in the execution of obligations by the quarter of contract conclusion shows that the main share of delayed contracts were registered in 2008, with the largest number of contracts delayed by more than 30 days in the second quarter of the year and with 50% of the total contracts being delayed in the third quarter of 2008. a There is opposite dynamic in 2012, the share of delayed contracts in each quarter did not exceed 5%; moreover, a delay exceeding 30 days was registered only at the beginning of the year (see Figure 5 ). considerably by the end of the period (see Table 4 ). The highest number of admitted bidders (3.03) was in period 2. During the same period, the largest share of contracts were concluded with price decreases (65%), the average price decrease was 25.67%, whereas in period 3 prices decreased by 11.69% on average. As far as delayed contracts are concerned, this figure dropped from 27% in the period 1 to 5% in the period 3, with the most intensive reduction being registered in the period 3. The longest average delay was 38.11 days, registered in the period 2. 
Econometric Research Methodology
We test the formulated hypotheses on the basis of previously proposed and piloted methodological approaches to the analysis of overall procurement effectiveness (A. . Our regression models use the following dependent variables: Using relevant control variables, we included in our models the type of the procured goods based on the "works/goods/services" and "search/experience/credence" classifications. The other factors are the procurement budget (or the contract value for the hypotheses in group 3), contract duration, the quarter of delivery, and the attribution of the supplier's region to the customer's region. The main focus is on two dummy variables included in the models -periods before the introduction of electronic trading platforms and the period after transfer to the organization's own Procurement Provision, so the period of electronic auctions under 94-FL is the reference category. The full list and descriptions of variables used in regression analysis is presented in Table P1 of the Annex.
The dependent variable in models characterizing the level of competition is counting. Therefore to analyse this factor we use both linear models and the negative binominal distribution model.
1
The dependent variable in modelling the relative price decrease and the delays in delivery is continuous. Therefore to analyse these factors we use linear models evaluated by the leastsquares method.
As the budget of the bid (contract value) is included as an independent factor in all models and its value is by several orders of magnitude greater than the value of dependent variables, the hypothesis concerning the inclusion of this factor in the logarithmic form was accepted on the basis of the Box-Cox test. The variable representing the number of accepted bidders is added to other models. 1 The Poisson distribution model assessment was also performed, but the hypothesis on equality of the theoretical mean value and variance was dismissed. 2 As this variable can correlate with errors in the price decrease, number of repeated contracts, and delivery delay models, we evaluate a system of equations where the first equation assess the number of accepted bidders estimated through the number of submitted bidders (for arguments see, e.g. (De Silva et al. 2008; De Silva et al. 2013) ), and the second -the corresponding basic variable. In so doing, we assume that the errors in these equations are independent, therefore their coefficients are evaluated by the two-step least squares method.
Our models have the following formula:
where t is the sequential number of the auction held by the organization. The main focus in this specification is on estimation of β coefficients. The variable 1 equals 1 if the procurement was made before July 2010 through "hammer" auctions and 0 otherwise. The variable 2 equals 1 if the auction was held after the adoption of the organization's own Procurement Provision, i.e.
after July 2011. The variable equals 1 if the procurement was made through open "hammer"
auctions, and E equals 1 if the procurement was made through electronic auctions. The 1 coefficient shows the average change in the dependent variable during the use of "hammer" auctions held in the first period compared to electronic auctions held in the second period. The 2 and 3 coefficients show the average change in the dependent variable during the use of "hammer" and electronic auctions held after the adoption of the organization's own Procurement Provision, compared to electronic auctions held in the second period. According to the hypotheses described above, we expect all 1 , 2 and 3 coefficients to be negative. Our models contain a set of control variables for the contract life, procurement type, the supplier's region, etc.
Results of Regression Analysis
The results of estimation of the models characterizing the level of competition at the auction are presented in Table 5 . According to the data, transfer to electronic open auction platforms resulted in a significant increase in competition-the number of admitted bids increased by 0.82 on average (see coefficient 1 in linear models). The adoption of the Procurement Provision by the organization under survey led to considerable changes, but had a reverse effect-the number of bids admitted to the auctions dropped by 1.7 on average for both types of auctions. At the same time, the data confirm the earlier formulated hypotheses in group 1. An analysis of relative price (Table 6) shows that in the second period (obligatory use of electronic trading platforms for holding auctions) price decreases were more significant, in the first period prices were on average 3.6% lower than in the second period (the 1 coefficient), and in the third period prices for "hammer" auctions were on average 4% lower, and for electronic auctions 7.5% lower than in the second period (coefficients 2 and 3 ). The use of "hammer" auctions within the jurisdiction of the organization's own Procurement Provision was characterized by the same reduction of the price decrease in absolute figures as the increase of this parameter during the second period (the hypothesis 1 = 2 is not rejected).
The presented findings substantiate the earlier formulated hypotheses from group 2. An analysis of delays in execution of contractual obligations (Table 7) shows that the transfer to electronic auctioning had no significant impact on delays (coefficient 1 ), whereas the transfer to the organization's own Procurement Provision resulted in a substantial decrease in delays by 3 days on average (coefficient 2 ). The presented findings partially confirm the earlier formulated hypotheses from group 3. Table 7 Estimation results for contract delay models 
Conclusion
In this paper, relying on an empirical dataset for a large state university from 2008-2012, we estimated the impact of different changes in regulation on the effectiveness of public procurement. In particular, we wanted to determine the impact on public procurement effectiveness parameters following two reforms: the enactment of the obligatory use of electronic trading platforms for open auctions and the extension of opportunities for public customers to introduce their own Procurement Provisions. Such parameters included the level of competition at auctions, price decreases during the auction, and delays in execution of concluded contracts. From the analysis of organizational legal procedures prescribed by for open electronic auctions, we assumed that the introduction of electronic auctions would lead to an increase in the level of competition, more significant decreases in the initial auction price.
On the other hand, we assumed that the use of electronic trading platforms envisaged by 94-FL would result in longer delays in the execution of contractual obligations. At the same time, considering the requirements of the Procurement Provision of the organization, we assumed that its adoption would produce opposite effects.
The results of analysis have partially confirmed our hypotheses. Specifically, the use of electronic trading platforms for open auctions has in fact produced significant effects: the level of competition during the electronic auctions was higher and the relative decrease of the initial price was greater. The adoption of the organization's own Procurement Provision had just the opposite effect: the level of competition has dropped substantially compared to electronic auctions, the decrease of the starting price was less significant, and the number of repeated contracts grew. As for contract delays, the transfer to electronic trading platforms did not lead to significant changes in this parameter, whereas the adoption of the organization's own Procurement Provision resulted in considerable reduction in contract delays.
Our findings need additional verification based on a wider sample of data and they have some application restrictions. The most significant one is the size of organization under consideration and sphere of activity. Only those organizations, who have large assets would get additional income from transferring to autonomous status. Moreover, in order to create an organisation's own Procurement Provision it is necessary to have well qualified staff, but this provision provides more flexibility in regulation which has a positive effect on the price-quality ratio for organization's procurement effectiveness.
Regarding the broader policy implications, in our opinion, this approach, involving the gradual implementation of new practices, is conducive to a better understanding of new regulatory practices. In this context, the comparison between different forms of regulation and quantitative 22 measurements of the impact of regulatory changes on procurement performance of public entities will help reduce the costs of reform and identify and disseminate best practices. a) The variable is categorical. In the estimated models, these variables were replaced by a set of dummyvariables, e.g. the "method of procurement" variable was replaced with the variables "auctions" (1 -if there has been an auction during the order placement and 0 -otherwise), "tenders" (1 -if there has been a tender during the order placement and 0 -otherwise), etc., and quotations were used as the designated category.
Annex

